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\99. .n apparatus for the redact 
article, comprising; 



i„n of heat in a molded 



a takeoff unit configured 
molded article; 



iqured to receive and retain 



the 



a means 



for transmitting a 



cooling medium 



to an internal 



surface of the mo 



Ided article; and 



molded art 



. • . to selectively remove the 
a stripper means operative to 

iele from said take-off unit. 
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f c-laim 99, -herein said take off unit 
100. The apparatus of cla» 9 ^^^^ 

^ +-r> rpceive and retain 
comprises a tube configured to rece 



article. 



. of claim 100, wherein said tube further 
101. The apparatus of claim 

v^^r-ative to remove heat 
•c.c a second cooling means operative 
comprises a secuii>-i 

• .nrface of the molded artcle. 
from an exterior surface or 

f rlaim 101, wherein said tube is in 
102. The apparatus of claim 

fnr selectable retention of the 
• v^r. with a vacuum for seieoud^ 
communication witn a 

molded article. 

. of claim 99, wherein said cooling means 
103. The apparatus of claim 

on,it said cooling medium to a 
.,w:.r,tpd to transmit saiu 
comprises a pm adapted 

p.„aiitv Of locations aion, an interior surface 



mo 



Ided article. 



. „f claim 99, "herein said pin further 
XO,. The apparatus of „3nsmission of 

comprises a iongitudinai passageway for th 

3eiected from the ,roup consisting of a sprue portion, 
portion and threaded portion. 



. of claim 99, wherein said cooling medium 
105. The apparatus of clarm ^ 

13 one selected from the group consisting of 



gas . 



^ for the temperature conditioning of a 

\l06. An apparatus for the temp 

luolded artcle comprising: 

. ^ H to receive and retain the 
a take-off means adapted to recex 

molded artcle; 

adapted to be inserted into 



an open 



an elongated cooling means 
end of the molded artcle; 



. t^H in said cooling means for 
a central passageway located m 

■F =, rnolinq medium; and 
the transmission of a cooimg 

V in fluid communication with said 
a radial passageway m fluia 

.id radial passageway configured to 
central passageway, saxd radial p 

o„T-fpre of the molded 
transmit the cooling medium to a surface 



article , 



f rlaim 106, wherein said central 
107. The apparatus of claim 

. extends co-axially the entire length of said 
passageway extends ^.^^ 

n. for the transmission of said cooling 
cooling means for cne 
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molded article. 

108. The apparatus ox 

^■""^^ • a PET preform, 

comprises a fti y 

u said cooling medium 

.ratus of claim 106, wherexn said 
109. The apparatus o . an inside surface 

Of the molded article. 

■ A 1-ake-of f means 
„f claim 106, "herein said take 
110. The apparatus of olaim 

comprises an elongated tube. 

- , UO "herein said elongated tube 

1 " : selectable retention o. the 

IS coupled to a vacuum means for 

molded article. 

■ =»id elongated tube 
,rus of claim UO, wherein said 
U2. The apparatus ^^^^^ ^^^^^ 

13 substantially cylindrical an ^^^^^^ 
article. 

c<=rond cooling 
. •mil? wherein said secona 
U3. xne apparatus of claim lU, ^^^^^^^ ^ 

IS comprised of a passageway configured 



me 
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V, =.iH tube and around the molded 
cooling medium through said tube 



article, 




. a aate portion, the apparatus comprising: 
havxng a gate po ^^^^^ 

an end of arm tool having at least 

. , ,„ use, between a first position 
of arm tool operational, in use, 

,.„raives the molded article 
between the mold halves where it receive 
. . a respective one of the at least one holder and a 
into a respecti „ticle located, in 

the at least one holder at a 
use, into the respective one of the 

.,ion the cooling pin having a tip and the frame 
position, ^^^1 to 

in use, to move relative to the ena 
airanged, in u ^ into the molded 

.ause insertion of th ^^^^^^ 
„,ole When the end o arm ^^^^^^^^^^ 
said cooling pin has an internal 

nn insertion into the molded article by 
the tip that, upon insercioi 

p „ in use, IS connectable to a cooling fluid deliver 

: arranged to force gaseous cooling fluid along the 

system arrangea ■; na 

. ■ ^-F thp aaseous cooling 
1 cause expulsion of the ga!^'^ 
internal channel to cause y 

..c .-.oco. .13.0.-0000. uo.e...-u.33/.ooim.ea^.o 



. in a direction of the gate portion 

.0 accentuate cooling within at least a regrcn 
„.icie surrounding the gate portion; and 

.he tra»e is distanced, during the e.puisron the 

^r, cv/=;tem bv ensuring 

. , a space between a region of an external surface 
formation of a space ^^^^ 
of the cooling pin and an open end of the .0 

Within the respective holder and posrtroned 
1 orated, in use, witnin 

. . the external surface of the cooUng 
adjacent said region of the 

p,. the space allowing venting of. gaseous cooling fl 

d article to an ambient environment, 
an interior of the molded article 

i.nm 114 Wherein the frame 
115 Apparatus according to claim 114, w 

. within the molded article such 

positions the coolmg pm within 

. . ed a first distance (d) from the gate 
i) the tip is displaced a first 

portion of the molded article; . ^ , 3econd 

U) a sidewall of said cooling pxn is located 

^■F thP molded article; 
distance (0, fro. internal sidewalls of the . 

is in the range of about 1:1 to about 10:1. 



.„ 115 "herein the gaseous 
U6. Apparatus according to c a. ■ ^^^^^ ^^^^^ 



the internal channel. 



J 116 wherein the holder is 
nl. Apparatus according to c ar ' 



article. 



, . in further including a 
113. apparatus according to cla„ , ^^^^^^^ 
.3lve for supplying regulated amounts 
fluid to the coaling pin- 

. no wherein the tip has 
11,. Apparatus according to clar. , ^ 

^ nozzle construction ana a 
„„e o. a divergent no ^^^^^^^^ ^^^^^^^ 

„„,le constructron. where 

located within the :.olded artrcle, act 

a region principally 

■, • -Flnid towards a rey-^ 
gaseous cooling fluid 

surrounding a gate portion. 

^ -^119 wherein the cooling 
no. Apparatus according to clai. 119, 

pin has one of: 

• diameter along its length; 
a varying diamet ^^,^3 ^ 

. .1 fluid outlets or radiai 
ii) lateral fluid conduits 
•n the lateral outlets or r 

............ 



^ neck portion and a body 
cooling fluid to at least one of a neck po 

portion of the molded article; 

,_es a.on, an e.te.o. s„.ace o. t.e ccoUn, p.n . 

spacea a.cut t.e periphery of t.e cooUn, p.n. 
P.0«ua.n, «ro. tHe cooUn, pin to reduce, in nse, ove. 
. .en,tH o. eac. ri. a ai„e„siona. separation o. an e.ee..or 

article; and ^n^f.re 
a piuraiity o. contact eie.ents aion. an eKter.ot surface 

of the cooling pin. 

ion whprpin the moveable 
121 Apparatus according to clarm 120. wherern 

. n„n there are holders on 
frame supports fewer cooling prns than 

nn use only certain ones of 
the end of arm tool, whereby, m use, Y 

. . ,n respective holders are cooled in any one 
molded articles m respecci 

operational stage. 

132 Apparatus according to claim 121. the apparatus arrange 

a time when the amount of heat retained rn 

1 -t-o induce crystallization 
molded article has the potentral to rnduc 

„,.hin the molded article and such that appUcatron of 

cooling fluid to the gate region substantially prevents 

• ^t- ipast the gate region, 
crystallization in at least rn 
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,„,ect.on »o.d ^^^^ ^^^^ ^„ 

■F-:r-=:i- reqion at a ifc;-!-^^ 
. having a first y apparatus 
^ 'on at a relatively lower heat, the app 

adjacent region at a 

comprising: ^^^^^^^ end 

f ^rm tool having at least 

, -ween .e na.e.^^ ^^^^^^ ^ 

; into a respective one of 

S ■ outside of the mold, the molded articl 

posxtxon outs.de ^^^^^^ 3, 3 

i - - :t:: an amo.nt of .eat, 

I ,,„e When the molded article ^^^^^^ 

S ^ — - ^ ,P a d the frame 

■ — - :::: the end ot .001 to 

arranged, in use, to mo ^^^^^^ 
. of the tip of the cooling pm mto 

article after .eternal channel 

— - ::rtlon .to the mo^ed 

• the tip that, upon insert lo 

terminating at the P 

4- of the frame ana ^-ii«= 
— ^ relative movement of t ^^^^ ^^^^ 

„lthln the molded article .u P 

H wherein the cooling pm, m "^e, 
— ,„.a deliver, s.stem arranged to 

' f u alon, the internal channel to 

force gaseous cooling fwi 



-1 ■ fluid from the tip 
, . , „f the gaseous cooling fluid 
cause expulsion of 9 accentuate 

1-he first region to accent 
mostly in a direction of the 

. io;,c,t the first region; and 
cooUn. Within at least ^^^^^ 

the frame is positioned, during 

nuid fro. the tip, wit^ -pect to the 
^ gaseous cooung fluxd £r open system 

.„._.-ar„ tooi such as to de.ne .n s ^ ^^^^^ 

nassaqeway allowing venting of gaseo 
having a passages y ^^.^^^ 

=; interior of the molded article 

from an interiuj. 



1=1, 



environment . 



. .^^im 123, wherein the apparatus 
i-. ^PP-atus aooording to clar™ 12 ^^^^^ 

, operational, during the e.puls.on o. g 

.he tip to distance the frame from the 
from the tip, '-^ 

, at the open system is produced by 
and the passageway of ^^^^^^^ 
f . space between a region of an ex 

located, in use, w ^ „f the cooling 

• of the external surface of the 
adjacent said region of the 



pin. 



. Maim 123, wherein the apparatus 

--^^^^ tl i o. - cooli^^ 

is arranged to introduce the tip ^^^^ 

fn a depth that allows the coolant 
preform to a aepuu 

^f a nreform. 
an internal dome portion of a pre 
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. ,.125 wherein the frame 
Ue. apparatus acco.din, to c.a.™ «5, 

^-.^^nce (d) from the first 
a first distance 
i) the tip is displaced a 

.egion of the molded article; ^ ^^^^^^ 

. . , a sidewall of said coolmg pxn xs lo 

.US of the molded article ; 
. (D) from internal sidewalls of 
distance (D) distance (d. 

• first distance to tne 

and a ratio of first 

4- 1 -1 to about 10: i- 
0, is in the range of about 1.1 to 

, .„ 1,6 wherein the gaseous 
apparatus acooramg to clar.ne ^^^^^ 

.ooimg nui. IS ccole. pres.uri.e. a.r 

the internal channel. 

, 127 wherein the holder is 
,,e. apparatus according to Claim 127, 

Sink arranged to dissipate heat 
coupled to a heat sm 

V. to cool exterior portions of the 
holder thereby to cooi 



article. 



. • 19ft further including a 
apparatus according to ola.» US, 

„i.e .or supplvm, " ^^^^^ 



fluid to the cooling pin- 



, ,29 wherein the tip has 
no. Apparatus according to cla« U.. 

ot a divergent no.le constructron and 



u.....™™ 



3„uction, v,.a«.n t.e internal c.anne. ana tip, 
nozzle construction, ^^^^ 

«.en locate, -unln t.e .ol.e. article, 

3 reaion principally 
towards a reyj-iji' 

gaseous cooling fluid 
^surrounding a first region. 

. 1-50 wherein the cooling 
131. Apparatus according to clai^ 130. 

pin has one of: 
j; U) lateral fluid 

i ,.e coolin, pin, the lateral outlets 

S ooupled to the internal Channel and arran^^;; ^^^^ 

eoolin, fluid to at least one of a 
% portion of the molded article; ^ 
- „ ^.vterior surface o± tne 

g iii, grooves alon. an exter ,„„ung pin, the 

ri.s spaced a.out the periphery o t ^^^^ 
.... protruding fro» the cooling pm to re^- ^^^^^^^ 
^ of each ri. a dimensional separa ti ^^^^^^ 



surface 
article; and 



article; and exterior surface 

„ . plurality Of contact elements along an 

of the cooling pin- 

. 'n, 131 wherein the moveable 
,3.. ^pparatus according to claim ^^^^^^^ 



operational stage- 

. , .0 the apparatus arranged 
^ .33. .PP-«s acco.a.n, .o • ^^^^^^ 

fluid to the first i-^y 
to apply cooung fluxd 

„o.e. a.U.e .as t.e po.n.a^^^ ^^^^ ^^^^^^^^^^^ 

. St the first region. 

nnrality of molded articles, 
\ ..tus for cooling a plurality 

\a34. Apparatus tor 

i . olate havin, a plurality of cooled 

S a taKeoot plate, ^^^^ ^^^^^^^^ 

' ,3.1tles, .o. .oldln, t.e P-^ ^ ^ald 

^ from a mold cavxuy 
"-'^^ to conauotively 

,.„aUty o. cooled ^ J molded 

oool respective e.terior surfaces 

. ,,3te .avln, a plurality of cooUn. plns 
a cooling plate ^^^^ 
to fit inside the plurality 
are configure. ^^^^^^^^^^ 

" a itlo — 

the plurality uj- 

surfaces of tne f 



4-^ riaim 134, wherein 
135 Apparatus according to Claim 

^^„oiae. a.tic.es . a U.e w.en sa.. p.u.aUt. o. cooXe. 
eaviUes .ein, a.e conductively cooUn, t.e .espect.ve 
e..e.io. su..aces o. t.e plu.aXUv o. ^o.ae. a.ti^.es. 

riA-im 134, wherein 
136. Apparatus according to Claim 

■n is configured to provide an annular 
each said cooling pm is conrig 

interior surface of the 
cooling fluid flow over the mteri 

respective molded article. 

naim 134, wherein 
13T. Apparatus according to Claim 

said cooling pin includes: 

^„ -in-i-prior thereoL, 
a cooling fluid passageway on an interio 



a distal end thereof to 
a cooling fluid exit at a disra 

prea of the respective 
provide cooling fluid £lo« to a gate area 

molded article. 

risim 134, wherein 
138. Apparatus according to Claim 

1-n the mold cavity 
, , „iate is movable with respect to the m 
said takeout plate ib 

device . 
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4. riaim 134, wherein 
139 Apparatus according to Claxm 

r-Y to said takeout 
,.,te is movable with respect to 
id cooling plate is 



sa 
plate 



^ ri=,im 134, wherein 
140. Apparatus according to Claim 

nmnrises a two-dimensional array of 
said takeout plate comprises 

cooling cavities. 

0- na-im 134, wherein 
141. apparatus according to Claim 13 

oinrality of cooling fluid 
•H takeout plate includes a plurality 

. adiacent each said cooling cavity, 
passageways disposed adjacent 

apparatus according to Claim 134, wherein 

, .n is configured to not contact the 
each said cooling pm is 

. surface of said respective molded article, 
interior surtace 

^ r^^\m 134, wherein 
143 I^PParatus according to Cla.m 



mo 



Ided article. 



^ ri^im 134, wherein 
144 Apparatus according to Clarm 

■ has an interior cooling fluid exit 
each said cooling pin has an r 

fnnred to permit cooling fluid to 
channel configured to p 
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interior of said respective .olded article through an 
interior of said each cooling pin. 

145. Apparatus according to Claim 134, further 
comprising cooling fluid supply structure configured to 
provide cooling fluid to each said cooling pin to cause 
cooling of a tip of said respective molded article at a rate 
„hich prevents substantial crystallinity formation in sard 

tip. 

146. Apparatus according to Claim 134, wherein 
each said cooling pin has a single cooling fluid exit 
disposed to provide cooling fluid to an interior surface of a 

^ rpcsoective molded article, 

sprue gate portion of the respecti 

1 • ^ o 7-,inralitv of molded 
Xl47. Apparatus for cooling a plurality 

articles, comprising: 

exterior cooling means for cooling exterior 
.„faces Of the plurality of molded articles after they have 
,een removed from a mold cavity means, said exterior cooling 
means Including a two-dimensional array of cooling cavity 
„,,„3, each cooling cavity means having a plurality of 
cooling fluid passageways configured to cool an exterior 
surface of the respective molded article, said exterior 




A aoart from the mold cavity means; 
cooling means being spaced apart 

"'^ , . „»ans for cooling interior 

interior cooUng means 

mold cavitv means, said interior cooling 
been removed from a mold ca y ^^^^^^ 

means Including a t„o-dlme„sronal array 

=rh cooling pin means having d) i"^ 
cooling fluid passageway means s PP y ^^^^^ 

.■stal end of said each cooling pln means, and 
' " 3 nuid communication »ith said cooUng 

n... exit means, ^^^^^^^ ^^^^^ ^„ 

fluid passageway means, for direct 

f respective 
• .nrface of a sprue gate portxon of the 
interior surface supplying the 

,A interior cooling means for supp y 
nodded article, said inter lo ^^^^ 

, . , nuid to said cooling fluid exit .eans at 
cooling fluid exterior surface 

id exterior cooling means is cooling the 
said exterio interior cooling means 

c. the respective molded article, said 

ravitv means and a mux^ 
=H poart from the mold cavity 
being spaced apart 

means. 

^ riaiTTi 147, wherein 
1,8. apparatus according to Claim 

are for conductively 
said plurality of cooling cavity means are t 

■ ,„rfaces of the plurality of 
cooling respective exterior surfaces 



mo 



Ided articles. 



■t-o naim 148, wherein 
149 Apparatus according to Claim 

3... plu.au.. ccoUn, pin ™ea„s a.e .o. convecUvel. 



molded articles. 

ripim 149, wherein 
150 Apparatus according to Claxm 

sa.. cooUn, p.n .eans is .or prov.a.n. an annular 
cooUn, nuia flow over t.e interior surface of t.e 
respective molded article. 

^r. naim 150, wherein said 
151. Apparatus according to Claim 

cavity means. 

„2 Apparatus according to Clal. 151, wherein 

interior cooling means. 

4-^ rlaim 147, wherein 
153. Apparatus according to Claim 

^« fnr not contacting the 
said cooling pin means rs for 

. . surface of said respective molded article. 

interior surtace uj. 

4-^ ria-im 147, wherein 
154. Apparatus according to Claim 

is for contacting 



ea 



ch said cooling cavity means 
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s 

molded article 



an inte.io. of said respective voided art.c 

^= for nroviding cooling 
_.si. coou. nuid s.ppi. .eans o ^ 

. eac. said c.ciin, pin .ea„ to cau 
said respective voided artrcie at a 

.t^^llinity formation m said tip. 
prevents substantial crystalUmty 

for cooling a plurality of plastic 
\l57. Apparatus for cooiiny 

preforms, comprising: 

exterior cooiin, structure contr.ured 
. surfaces of tne plurality of piastic preforms 
exterror surfaces structure, said 

rtey have been removed fro. a mold 

, . structure including a two-dimensronal array 
,.tericr cooUng structur ^ ^^^^^^^^^ 

coolin, cavities. ^^^"^ " /^^ 3„ exterior 

coolin, fluid passageways ccnfrgured to 

. nlastic preform, said exterior 
surface of the respective plastic P 



.oH ;5nart from the mold cavity 
cooling structure being spaced apart 

means; and 

,„.e.io. cooUn, s«uctu.e ccnM^u.ea to cool 

. s„faces of tne plurality o£ plastic preforms a£ter 
interior surfaces ^^^^^^ ^^.^ 

^^thev have been removed from a mold cavrty 

^ ■ y Mna a two-dimensional array 

interior cooling structure rncludrn, a t« 

coolin. cavity Pins, each cooun, pm .avrn, ... an 

..„Un, fluid to a distal end Of said eac. coolr^ P 

in fluid communication with said 
(ii) a cooling fluid exit, m tiui 

,or directing cooling fluid at an 
cooling fluid passageway, for directi 

... of a tip portion of the respective plastic 
interior surface of a tip P 

.reforms, said rnterior coolin, structure confr.ured to 

, . ,„ucture is cooling the exterror 
«hen said exterior cooUng structure 

nlastic preforms, sard interior 
surface of the respective plastic p , 

from the mold cavity 

cooling structure being spaced apart 
structure and a mold core structure. 

Apparatus according to Claim 157. w.erein 
said Plurality of cooling cavities are configured to 
eonductively cool respective exterior surfaces of 



Pl 



urality of plastic preforms. 
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;,rcording to Claim 158, wherein 
159 Apparatus accoraiuy 

3.,. plu^aUti Of cooun, pins a.e confi.u.ea to convecUve.y 
cool re=pective interior surfaces of the plurality of 
plastic preforms. 

160 Apparatus according to Clai. 159, wherein 
each said coolin, pin is configured to provide an annular 
cooling fluid flow over the interior surface of the 



res 



pective plastic preforms. 



161. Apparatus according to Claim 160, wherein said 

• ^^r^fi mired to be movable with 
interior cooling structure is configured 

respect to the mold cavity means. 

^ rlaim 161, wherein 
162. Apparatus according to Claim 

1 • ctrncture is configured to be movable 
said exterior cooling structure 

intprior cooling structure, 
with respect to said interior c 

Apparatus according to Claim 157, wherein 
id cooling pin is configured to not contact the 
interior surface of said respective plastic preforms. 



163 

each sa' 



each sa 



164. Apparatus according to Claim wherein 
id cooling cavity is configured to contact 



